Functional PAF receptors in glia cells: binding parameters and regulation of expression.
Platelet activating factor is a unique phosphoglycerine which possesses a variety of biological functions exerting its biological effects via specific surface receptors. In the central nervous system, platelet activating factor has been suggested to play a role during injury especially in conditions of ischemia and trauma-induced neuronal damage. The specific cell populations expressing platelet activating factor receptor, however, have not been identified. In this study, the binding properties of platelet activating factor receptors in C6 glioma cells and primary cultures of astrocytes and oligodendrocytes were characterized by using the ligand [3H]WEB 2086. Early-passage glial cells which exhibit oligodendrocytic phenotype, expressed lower levels of [3H]WEB 2086 binding than either late-passage cells which exhibit astrocytic phenotypes or primary astroglia cells. No specific binding was observed in primary cultures of oligodendrocytes. The Bmax (136 +/- 15.3 fmol/mg protein) and Kd (29 +/- 3.2 nM) levels obtained for primary astroglia cells were similar to those described for other cell types. The expression of platelet activating factor receptor in early-passage glia cells was up-regulated by treatment with insulin which induces astrocytic differentiation. In contrast, db-cyclic AMP exerted an inhibitory effect on the level of platelet activating factor receptor in both early- and late-passage cells. The level of functional platelet activating factor receptor in C6 cells as measured by the ability of platelet activating factor to induce 45Ca2+ influx was increased in cells expressing astrocytic phenotypes and was decreased in db-cyclic AMP-treated cells. In accordance with lack of specific [3H]WEB 2086 binding, platelet activating factor did not induce a detectable response of Ca2+ influx in cultures of oligodendrocytes. This report provides the first direct demonstration of selective expression of functional platelet activating factor receptors and their properties in astroglia cells. The findings support the suggestion that platelet activating factor may play an important role as a mediator of injury and immune responses in the nervous system.